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UNITED STATES PATENT 
2,599,360 
HEATING DIELECTJC MATEIIALS AND 
APPARATUS THEREFOR 
çI«rtin Batiuk and. Iarmon. G. Shively, Akrn, 
Obit, ussigïïrs fo The B.. F. Godrich Com- 
Pny, New Yrk, . y., a crporation of New 
rk 
Applicti) December 16, 198, Serial No. 65,60 
9 Claim. (CI. 2197) 
This invention relates t0 heating a dielectric 
materal bY the use of a high frequency alternating 
electr0static fieldand, particularly fo the heating 
of a liquid-containing material sùch as a 
cardzable f0med rubber latex, 
It is an object of this invention to. provide a 
method and apPàratus for heating uniformly a 
dielectriC ma.terigI which releases a liquid or a 
vapolr when heated. 

If is a furtherobject fo provide a method, and I0 
apparätus for heating such  material while 
is advnCing cotinuously-through a high fre- 
quency álternating electrostatic field. 
In addition, it.is an object of this invention fo 
further :increase the number of possible applica- 1:5 
tions of a liigh frequency electrostatic fieïd for 
lieating lielectric materialS. 
Heret0fre attempts fo heat liquid-containing 
material', and especially those materia]s which 
evolve:a large quantity of. moisture when heated 20 
by meàns0f a liighfi'equency alterna.t, elect1o- 
static fielti bave met witl] many dilïïculties. 
When heating stich a material as an aqueous 
dispersion of rubbery material., for. example 
foamed, latex, a great quantity of water is driven, °-5 
off in the form o watèr wpor. The surrounding 
air then bec0mes heavily laden with moisture 
which Will ofcourse condee on an.ccol sur- 
fce such as that of the electrotes empl0yed 
cretethe electrostatiC field, interfering with 30 
their proper-functioning. Wàter dripping from 
the ele'ctrode will result in arcing of the high 
frequency current along the path. of the falling 
drops 0f water with a. resulting burned spot in 
the material being heated. In addition, if the 
drop of Wate]; strikes .the material, being heatet 
it tends to cool if locally, resulting in uneven, heat 
treatment: 
The heating method and apparatus herein dis 
closed maybe used in heating any material whïch 
might release a liquid,, vapor, or gas when heated. 
H0wever, to fllustrate the invention, a detailed 
description of heating a.vulca.nizable foa.naed tub- 
ber latex will be given. 
In Fig. ! a side elevation oï thè heating ap- . 
paratus ïs shown; 
Fig.. 2 is  detailed view oî a tuning/stub wibh 
 shorting, bar ;.  
Fig. 3 is a. plan.VieW Of thè heating aPparats; 
Fig. 4 iS .a. sectional view àlong line  of 
The apParatus comprises baicaily, a. t0pelec - 
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the field; and a heating system, for'the.top elec- 
trode. The top electrode is divided into two sec- 
tions ! , ! ! fo provide greater flexibility in. con- 
trol of the temperature and rate of heating 
5 ing the initial and. final heating stages of the 
material. The.top electrode !:,: !I is marie of 
brass manifolds [6, ! 5 and brass connecting, tubes 
!6, !. Angle. irons 2 2 are secured fo the 
assembled top electrode by means of bolts and 
nuts 27, 27 and clamping members 28 28, the 
angle irons in turn being.secured fo insulators 
4, 34 by means of bolts and nuts , $5. The 
insulators, which support the vhole top elec- 
trode, are suspended from hanger.s.. !.: 
means of pins , 3. Tàe clamping members also 
secure a fine mesh copper screen.-2$ against the 
lower side of the brass pipes ! $,  $... Thereforethe 
effective parts- of -the top electrode , 4:f:are the 
manifold pipes.! 5, | , the- brass connecting :pipes 
[6, ! and the copper diffusion.screen 29.. The 
distance between the .electrodes may -be .varied. 
The manNolds  , ! 5 are connected throughchoke 
cofls  , ! 7 fo a steam inlet- line ! 8..The out- 
let line 9 also is connected to the manifolds 5, 
!5 by choke colis.2!, 2r  . The.inlet. line: !8 and 
the ourlet line ! of the steam system are ground= 
ed near the choke coil: connections. The lenh 
oï the choke coils !], !ï, !, .! is aranged so 
that the proper impedan.ce is provided= In-ths 
way they serve fo conduct, the heating medium 
fo and from manifolds .!  without permitting ex 
cessive loss of high frequency energy. 
The outer ends of, the choke coils |]; 
are connected fo the lowerelectrode. !  by copper 
straps ], $, , $8 in order fo ground.those 
points on the steam and condensate lines... The 
choke coils .!,: !], 2!, ! may .be marie.of any 
metal which is. a good conductor such as copper, 
silver, or brass.. By. using such: metals .which 
bave low electrical resistance the power loss: is 
kept correspondingly low. A flexible tube of. tub- 
ber er other electrically resistant., material may 
also be used since practically ,o. current wi.ll flow 
through theï and of course the power loss will 
again be low. 
Another means of providing, an.:imlzedance..to 
the fiow of the high frequency .current-through 
the steam inl.et .andoutlet lines is shown.in:Fg. 2 
in which a Ioep.of tubing, in the rotin.of a tuning 
5o stub l is enployed fo .replace thè :co! descibed 
above. The tuning stub [ acts as::a, resonant 
section of a t'a-smission line, and is: provided 

trode !0 I!. and a bottoi,n e!ectrode .2 for es with a shorting br. 42 slidable along.:theAoop fo 
tablishing .a..high frecLuey.fiel.ct; a:c.onv, ey0_r..be]t permit variation .n_::.the resonance..o the2oop 
[..:£o it0ductng: fihe material te. be treated lnto ] er stub.  Thi tubing stub may; be: of. any 
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lar, electïoconductive mateïial such as coppeï, with intm.connecting tubes and an inlet and out- 
silver, or bïass. The shoïting baï 4 may be oï let, means ïoï maintaining said dielectïic 
the same mateïials and is ïïee fo slide along thé teïial between and spaced h'om said electrodes, 
length oï the loop to allow tuning to ïesonance means ïoï establisng a high ïrequency lter- 
with a païticula-ï ïïequency. This ting stub 5 nating electïostatic field between said electrodes, 
 I may be substituted ïor one oï moïe of the and means ïoï passing a heating medium thïough 
choke cofls I, I, l, l fo accomplish the same said upper electïode to heat if above the tem- 
ïes; that is, the tuning stub wfll (1) convey perare of the su,ïounding atmosphere compris- 
the steam oï condensate, and (2) act as an im- ing an impedance means connected in shunt rela- 
pedance to the fiow of high ïrequency cuïrent l0 tion between said opposed electrodes at each said 
thïough the steam line. If desiïed, both the inlet and ourlet. 
tung stub and a choke coil may be used in com- 2. The appa'atus oï claim 1, wheïei the im- 
bination fo achieve the desired effect. That is pedance means compïises a choke coil of elec- 
the tuning stub may be connected in païaHel troconductive tubing thïough which said heating 
with the co and tuned in the saine way as is ]5 medium passes. 
done when the tung stub is used alone. en 3. Appaïatus oï claim 1 wheïein the imped- 

such a combination is used, eitheï the tuning stub 
or the cofl or both maF cal"ïF the steam or seam 
condensate as the case maJ 
The bottom electrode consisting of metal plate 
23 is mounted on a wooden bench 22. An endless 
conveFoï belt 13 having deckle strips 24, 24 is 
pïovided fo carry the mateïial fo be heated be- 

ance means comprises a loop oï electroconduc- 
tire tubing through which said heating medium 
passes. 
4. The apparatus oï claire 3 in which means 
comprising a shoïting bar slidable along said loop 
is pïovided fo vary the impedance thereof. 
5. Apparatus oï claire I wheïein the imped- 

tween the opposing electrodes. Belt I$ may be ance means comprises a choke coil oï electro- 
ruade oï fabïic-ïeinforced rubbeï oz any other 25 conductive tubing in parallel with a loop oï elec- 
suitable construction. The belt is mounted on troconductive tubing having a shoïting baï slid- 
ïoll 32 which is driven, by chain and sprocket able thm'eon to vary the impedance thereoï. 
dïive 43, and passes oveï idleï roll 3 with its 6. Apparatus ïoï progïessively heating a di- 
upper reach overlying bottom electrode 12 and ele'ctric material comprising a paiï of opposed 
in slidable contact theïewith. A hopper 36 is 30 spaced elongated electrodes, conveyor means for 
positioned above one end of the belt 3 to deposit advancing said dielect'ic mateïial between and 
the unvulcanized ïoamed latex upon the belt uni- spaced ïrom said electïodes, ai least one of said 
ïoïmly. A source of high ïïequency alternat- electrodes comprising a paiï oï opposed mani- 
ing curïent, indicated diagïammatically ai 29, ïolds with interconnecting tubes and an inlet 
is connected to the opposing electrodes by means 3OE and ourlet, means ïoï passing a heating fluid 
of leads 35, 45. thïough said inlet, said manifolds, said inteï- 
In employing the appaïatus of this invention connecting tubes and said ourlet to heat said 
ïoï heatin and vulcanizing ïoamed latex, the electïode, means ïoï pïoviding an impedance to 
latex ïoam containing conventional compound- the fiow oï high ïrequency cuïïent thïough the 
ing ingïedients such as a gelling agent, vulcaniz-  heating fiuid inlet and ourlet, said impedance 
ing agent, accelerator, etc. is deposited from means electïically connecting said opposed elec- 

hopper 36 upon the upper surface of belt . in 
-a layer of substantially uniform thickness and 
is carïied by the moving belt between the op- 
posed electïodes. Steam is admitted ïrom line 
18 into the manifolds and tubes of top elec- 
trode I, I! to heat the electrode fo a tempm'a- 
tuïe ai least about 5 ° F. above the temperature 

trodes in shunt relation, and means ïor establish- 
ing a high ïrequency alternating electrostatic 
fleld between said electïodes. 
7. Appaïatus for pïogïessively heating a liquid- 
containing dielectric material compïising a pair 
of opposed spaced elongated electrodes, one be- 
ing an uppeï and the otheï 

of the ambient atmosphere, or above the dew establishing a high frequency alternating elec- 
point of the atmosphere. A high frequency alter- 0 tïostatic field between said electïodes, conveyor 
nating electïostatic field is generated between top means foï advancing said dielect'ic mateïial be- 
electïode I@, ! ! and bottom electrode [2 by means tween and spaced fïom said electrodes, the upper 
of oscfllatoï 28, the length of choke coils 17, 2 electrode compïising a paiï of opposed manifolds 
oï the position of the shoïting bar 42 on the with inteïconnecting tubes and an inlet and out- 
loop oï stub 4! being adusted to minimize loss 5 let, and means foï passing a heating fluid 
of electrical energy through the steam lines. As thïough said uppeï electïode with little loss of 
the foamed latex advances under the flrst sec- high fïequency energy compïising a choke coil 
tion 18 of the top electrode if is heated to about of tubing, thïough which said heating fluid 
140 ° F. fo cause the foam fo gel; during this passes, connected fo each said inlet and ourlet, 
heating stage onlF a small p,oportion of the 60 each oï said coils being electïicallF connected 
aqueous medium in the latex is evaporated. The fo said opposed electrodes in shunt relation. 
gelled ïoam is then advanced on belt 3 under 8. Appaïatus foï pïogïessivelF heating a liquid- 
the second section 12 of the top electrode and containing dielectïic mateïial comprising a pair 
is heated to about 210 ° F. Duïing this second of opposed spaced elongated electïodes, one be- 
heating stage the ïoamed latex is vulcanized. 65 ing an upper and the other a loweï, means for 
The finished pïoduct 3 is stipped from the belt establishing a high ï'equencF alternating elec- 

.13 ai the dïiven ïoll 32. 
Obvious vaïiations and modifications may be 
effected within the spiïit and scope of the in- 
vention as defined in the appended claires. 
We claire; 
1. In an appaïatus for heating a dielect'ic ma- 

trostatic field between said electrodes, conveyor 
means ïor advancing said dielect'ic material be- 
tween and spaced from said elect'odes, the upper 
electrode comprising an aïïay oï interconnected 
tubes having an inlet and outlet, and means for 
passing a heating fl, uid through said intercon- 

terial, a pair oï opposed, spaced electrodes, one necting tubes with little loss of high frequency 
being an upper and the other a loweï,.said upper energy compïising a loop oï elect'ocoductive 
electrode compïising a pai oï opposed manifolds ?OE tubing, thïough which said heating fluid passes, 



connected fo each said lnlet and ourlet, each 
of sald loops belng electrically connected to said 
opposed electrodes in shunt relation. 
9. APParatus for progressively heating a liquld- 
containing dielectric material comprising a pair 
of opposed spaced elongated electrodes, one be- 
Jng an upper and the other a lower, means for 
establlshing a high-frequency alternating elec- 
trostatic fleld between said electrodes, conveyor 
means for advancing said dielectric materiai be- 
tween and spaced from said electrodes, the upper 
electrode comprising an array of interconnected 
tubes having an inlet and ourlet, and impedance 
means through which heating fluid is Introduced 
to and removed flore said array of tubes with 
tittle loss of hlgh frequency energy, said im- 
pedance means comprising a coil of electrocon- 
ductlve material, said coil electrically connect- 
tng said oPposed electrodes at each said inlet 
and ourlet, and at least one loop of electro- 
conductive material provided with a shorting bar 

6 " 
sltdable along sald loop electrically connecttng 
said opposed electrodes in shunt relation. 
M BA. 
RMON G. Sy. 
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